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Purpose: In an effort to overcome the limitations of single-port laparoscopic cholecystectomy (LC) while
preserving the cosmetic beneﬁts of reduced ports cholecystectomy, we have developed a 2-port LC that
allows for the full, unrestricted use of 4 laparoscopic instruments.
Methods: We retrospectively analyzed data of patients who had undergone either 4-port LC or 2-port LC
for benign gallbladder diseases between March 2007 and March 2013. Two incisions of 2-port LC were
composed of an umbilical incision as the manner of single-port laparoscopic surgery and a 5-mm
epigastric incision. These two incisions were utilized for comfortable bimanual manipulation under
the liver-elevated vision provided by a liver retractor.
Results: During the study period, 766 patients underwent LC; 263 (34.3%) started with 4-port LC, and
503 (65.7%) started with 2-port LC. Of patients started with 2-port LC, 486 patients (96.6%) was ended
up with 2-port without open conversion or addition of port(s). The two groups had similar operative
time, open conversion rate, incidence of complications, analgesic requirement, and length of post-
operative hospital stay. Multivariate analyses revealed that the independent factors related to pro-
longed operative time (90th percentile) in 2-port LC were the presence of cholecystitis (odds ratio
[OR] 2.412, 95% CI 1.246e4.668, p ¼ 0.009) and admission through the emergency department (OR
2.132, 95% CI 1.135e4.004, p ¼ 0.019).
Conclusion: This study suggests that 2-port LC for benign gallbladder diseases is as safe and feasible as
4-port LC when it is performed by surgeons trained in conventional laparoscopic techniques.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The introduction of single-port laparoscopic cholecystectomy
(LC) has drawn as much attention and interest as initial introduc-
tion of LC [1e8]. It provides nearly scarless wound. However, it was
not proved to have the other potential beneﬁts such as reducing
postoperative pain and return to normal activity [6,9,10]. Inejeon St. Mary's Hospital, The
Joong-gu, Deajeon 301-723,
17@gmail.com (S.-J. Kim).
by Elsevier Ltd. All rights reservedaddition, in a meta-analysis [11] of 45 studies (2626 patients) on
single-port LC, the rate of bile duct injurywas signiﬁcantly higher in
single-port than in 4-port LC (0.72% vs. 0.50%, respectively). It can
be attributed to the difﬁculties in securing “critical viewof safety”, a
clear view of the structures including cystic duct, common bile
duct, and liver during dissection in the single-port LC [12]; parallel
instrumental alignment and loss of triangular retraction hinder the
critical view of safety in the single-port LC [11,13]. Therefore, single-
port LC is considered to be appropriate not for all patients with
benign gallbladder diseases, but for selected patients without sig-
niﬁcant inﬂammation [2,3,5,7]..
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atic cholelithiasis, since the veriﬁcation of its safety and feasibility
in 1992 [14e16]. Though 3-port LC was introduced thereafter, it
could not replace 4-port LC completely due to limited evidence
[17e19]. In 4-port LC, the critical view of safety is best ensured by
three instruments, which enable both attainment of sufﬁcient
operative vision and bimanual manipulation. However, as the
number of incisions for ports increases, the potential risks of port-
related complications also can increase. Furthermore, as patients
have growing awareness of the quality of life, there has been an
increase in demand for cosmesis. In our institution, we have
adopted the 2-port LC, an extension of the single-port LC, because
we are assured that 2-port LC is as safe and feasible as 4-port LC
while providing the beneﬁts of reduced port surgery. Our hypoth-
eses in undertaking this studywere that our 2-port LC offers similar
operative and postoperative outcomes as the 4-port LC, and thus
can be an alternative to the 4-port LC for all benign gallbladder
diseases.
2. Patients and methods
2.1. Study design and data collection
After obtaining approval from the ethics committee of Dae-
jeon St. Mary's Hospital, Catholic University of Korea (IRB code:
DC13RISI0087), a retrospective analysis was conducted on pa-
tients who underwent cholecystectomies in the Department of
Surgery, Daejeon St. Mary's hospital, the Catholic University of
Korea, between March, 2007 and March, 2013. During the study
period, total 786 cholecystectomies using an open or by laparo-
scopic approach were performed by a single surgeon (Kim SJ). All
the patients received preoperative ultrasound or CT scan. Our
inclusion criteria of LC were all kinds of benign gallbladder dis-
eases estimated from preoperative evaluations, irrespective of
inﬂammatory severity or of the history of prior abdominal lap-
arotomy. The 2-port LC had identical inclusion criteria as 4-port
LC; however, it had been performed in the later period consec-
utively since December, 2008. Exclusion criteria of LC included
patients with a gallbladder lesion suspicious for malignancy,
with an American Society of Anesthesiologists' physical status
(ASA) classiﬁcation of IV or V, and with severe medical illness,
such as recent history of myocardial infarction. Patients who had
undergone additional surgical procedure(s) simultaneously were
excluded from the study. Consequently, 263 patients with 4-port
LC and 503 patients with 2-port LC were compared. In addition to
the prospectively collected data, we retrospectively reviewed the
electronic medical records of the study patients, including radi-
ology and pathology reports, for the veriﬁcation and detailed
information. The total follow-up duration was 41.9 (9e70)
months, consisting of 33.4 (57e9) months in 2-port group and
65.8 (79e48) months in 4-port group.
2.2. Terminology and deﬁnitions
Throughout the study period, two radiologists (JC Kim, G Park)
interpreted abdominal CT scans and ultrasounds of gallbladder le-
sions. And, also two pathologists (JU Lee, HJ Seol) interpreted the
specimen. To provide a clear-cut deﬁnition of inﬂammation, we
deﬁned cholecystitiswhen the reports both from the radiologist and
from the pathologist indicated the presence of cholecystitis. Open
conversion was deﬁned as a completion of the operation with an
incision for open surgery. Operative time refers to the time interval
between the initial skin incision and completion of wound closure
as documented by the anesthesiologist. In regards to intraoperative
complications, bleeding refers to greater than 200 ml of blood lostfrom the liver parenchyma or other regions such as cystic artery or
omentum; cystic artery rupture refers to brisk bleeding from the
cystic artery; and gallbladder perforation refers to visible intraper-
itoneal bile contamination requiring irrigation. Regarding post-
operative complications, intra-abdominal hemorrhage refers to
bleeding requiring transfusion or radiological or surgical inter-
vention; major bile leak refers to persistent bile drainage from the
drain site up to the 7th postoperative day or necessitating inter-
vention; and voiding difﬁculty refers to the ongoing requirement of
urinary catheterization up to the 7th postoperative day. After sur-
gery, intravenous NSAID analgesics named ketorolac (ketolacin
injection, 30 mg/mL) were provided whenever patients requested
analgesics. It was routinely administrated at a single 30 mg dose
with more than 2-h interval. The frequency of total analgesics was
deﬁned as the total frequency of the administered intravenous
analgesics during postoperative period.2.3. Operative technique of 2-port LC
The patient was placed in the supine position under general
anesthesia. After preparation, including antiseptic painting and
draping, the surgeon stood on the patient's left side, and an as-
sistant and a main monitor were located on the patient's right
side. Initially, we prepared a homemade single port which
included two pipes (threaded cannulas and seals 5 mm, Applied
Medical, USA) and a trocar (Xcel 12 mm or 5 mm, Ethicon, USA)
in advance. Through a 1.5- to 2.0-cm vertical transumbilical
incision, the abdominal wall was dissected to the peritoneal
cavity and one end of a wound retractor (ALEX wound retractor,
XS, USA) was pushed through the peritoneum. Under traction,
the extra-abdominal portion of the wound retractor was incor-
porated into the homemade single port. More recently, a
commercially ready-made glove port (Sejong medical Co., South
Korea) replaced the homemade glove port. The abdomen was
insufﬂated to 12 mmHg, and the patient was placed into the
reverse Trendelenburg position with the left side rotated down.
An additional 5-mm incision was made in the subxyphoid region
and a 5-mm trocar was inserted. A liver retractor (Diamond-ﬂex
ref, Snowder Pender, USA) was inserted through the umbilical
port to obtain a clear operative view. After making the incisions,
the assistant shifted to patient's left side to hold the camera. The
surgeon usually held a grasper for traction in the left hand and a
Surgiwand (Surgiwand II 5 mm, Covidien, USA) for dissection in
the right hand (Fig. 1). The following processes of cholecystec-
tomy were similar as 4-port procedure. After placing the de-
tached gallbladder into a specimen bag, it was extracted from the
abdomen through the space made by detaching the surgical
glove from the wound retractor. After extracting the wound
retractor, the fascia and subcutaneous tissue at the trocar sites
were closed separately using 2-0 and 4-0 Vicryl sutures,
respectively.2.4. Statistical analysis
Data were described as means and standard deviations. Statis-
tical analysis was performed using SPSS version 15.0 (SPSS Inc.,
Chicago, IL). Statistical signiﬁcance was accepted for p-values less
than 0.05. Continuous variables were compared using the inde-
pendent t-test; discrete variables were compared using the chi-
squared test. Multiple regression analyses were performed using
a proportional hazards models to identify factors independently
associated with an operative time greater than the 90th percentile
in 2-port LC to estimate corresponding odds ratio (OR) in 95%
conﬁdence intervals.
Table 1
Demographic and preoperative patient characteristics who received laparoscopic
cholecystectomy.
Four-port
group (n ¼ 263)
Two-port
group (n ¼ 503)
p-value
Age, years 54.3 ± 15.1 55.6 ± 15.5 0.420
Sex 0.401
Men 116 (44.1) 239 (47.5)
Women 147 (55.9) 264 (52.5)
Body-mass index 24.4 ± 3.6 24.4 ± 3.6 0.897
Previous abdominal surgery
1 time, No. (%) 64 (33.2) 129 (25.6) 0.726
Presence of cholecystitis 0.754
No 103 (39.2) 190 (37.8)
Yes 160 (60.8) 313 (62.2)
Content in the gallbladder <0.001
No 65 (24.7) 49 (9.7)
Stone(s) or sludge 164 (62.3) 410 (81.5)
Polyp(s) (including
adenomyomatosis)
27 (10.3) 31 (6.2)
Stone(s) þ polyp 7 (2.7) 13 (2.6)
Serum leukocyte count 8700 ± 4494 8779 ± 4202 0.775
Presence of symptom 0.574
Abdominal pain 144 (54.8) 307 (61.0)
Indigestion (discomfort) 52 (19.8) 88 (17.5)
Fever/Chill 11 (4.2) 18 (3.6)
Asymptomatic 32 (12.2) 53 (10.5)
Others 24 (9.0) 37 (7.4)
Admission route 0.012
Emergency room 134 (51.0) 208 (41.4)
Outpatient clinic 129 (49.0) 295 (58.6)
Fig. 1. Representative illustrations showing handling of laparoscopic instruments (A)
and visual ﬁeld (B). Note that the critical view is ensured by using 3 instruments, which
enables both attainment of sufﬁcient operative vision and bimanual manipulation.
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3.1. General characteristics and comparison of 4- and 2-port LC
A total of 766 patients who underwent LC during the study
period were subject of this study. Of these, 263 (34.3%) underwent
4-port LC, and 503 (65.7%) underwent 2-port LC. The mean patient
age was 55.1 ± 15.3 years (range, 13e91). Male patients comprised
46.3% (n ¼ 335) of all patients. Overall, 455 patients (59.4%) had
cholecystitis and 311 patients (40.6%) did not. The indications for LC
were calculous cholecystitis (n ¼ 352, 46.0%), acalculous chole-
cystitis (n ¼ 121, 15.8%), cholelithiasis without inﬂammation
(n ¼ 227, 29.6%), polypoid gallbladder lesion (n ¼ 51, 6.6%), and
cholelithiasis with a polypoid lesion (n ¼ 15, 2.0%).
Table 1 shows a summary of comparisons in patient de-
mographics and preoperative clinical parameters. The two opera-
tive groups were comparable in terms of age, sex, body mass index
(BMI), the incidence of cholecystitis, preoperative leukocyte counts,
and presenting symptoms. In contrast, the two groups showed
difference in the content of gallbladder; 4-port group included
more patients with no content in the gallbladder and 2-port group
included more those with gallstone(s) (p < 0.001). In contrast, the
two groups showed difference in the content of gallbladder; 4-port
group more included no content in the gallbladder such as stone or
polyp, and 2-port group more included gallstone(s) (p < 0.001).
Accordingly, the incidences of acalculous cholecystitis and calcu-
lous cholecystitis were higher in 4-port group and in 2-port group,
respectively (acalculous cholecystitis: 40.6% [65/263] vs. 15.7% [49/
503], p < 0.001; calculous cholecystitis: 55.6% [89/263] vs. 82.3%[258/503], p < 0.001). In addition, the number of patients admitted
via emergency department were larger in 4-port LC group than 2-
port LC group (51.0% vs. 41.4%, p ¼ 0.012).
Next, surgical outcomes were compared between the groups
(Table 2). There was no signiﬁcant difference in operative time
between 4-port and 2-port groups (82.1 ± 39.3 min vs.
74.5 ± 34.6 min; p ¼ 0.100). The two groups had similar length of
postoperative hospital stay and incidences of intraoperative and
postoperative complications. We did not experience any incidence
of bile duct injury in both groups. There was no difference in the
open conversion rate between the groups (0.8% vs. 1.6%, p ¼ 0.507).
As expected, 2-port LC group showed signiﬁcant higher incidences
of addition of another port(s) (0.0% vs. 1.8%, p ¼ 0.032). In addition,
JacksonePratt drains were more commonly placed in the 4-port
group (67.0% vs. 30.6; p < 0.01).
3.2. Characteristics of patients who underwent conversion from 2-
port LC
Of patients with 2-port LC, we compared patients who resulted
in open conversion or addition of port(s) and the patients who did
not (Table 3). The conversion operations (n ¼ 17) included con-
version to open surgery (n ¼ 8, 42.1%), to 3-port surgery (n ¼ 4,
23.5%), and to 4-port surgery (n ¼ 5, 29.4%). We could not ﬁnd
difference in patient characteristics, the degree of inﬂammation,
and postoperative outcome between the two groups except for
operative time (p < 0.01). The major reasons for conversion oper-
ation were ambiguous anatomy (n ¼ 4), severe primary inﬂam-
mation (n ¼ 4), bleeding control (n ¼ 3), and severe adhesions
resulting from previous abdominal surgery (n ¼ 3).
3.3. Characteristics of patients with longer 2-port operative times
(90 percentile)
Fig. 2 illustrates changes in sequential operative times of 2-port
LC over time. The graph showed a downward curve with a very
Fig. 2. Sequential operative times spent during 2-port laparoscopic cholecystectomy.
One hundred-ten minutes was the 90th percentile of all the operation times. Cases of
operative time over 110 min are marked by black dots.
Table 2
Comparison of 4-port and 2-port laparoscopic cholecystectomy with respect to
operative and postoperative variables.
Four-port
group (n ¼ 263)
Two-port
group (n ¼ 503)
p-value
Mean operative time (min) 82.1 ± 39.3 74.5 ± 34.6 0.100
Intraoperative complications 0.797
Liver parenchymal bleeding 10 (3.8) 16 (3.2)
Cystic artery tearing 6 (2.3) 7 (1.4)
Gallbladder perforation 10 (3.8) 24 (4.8)
Insertion of a drain <0.001
- Yes 174 (66.2) 154 (30.6)
- No 89 (33.8) 349 (69.4)
Addition of another port 0 (0.0) 9 (1.8) 0.032
Open conversion 2 (0.8) 8 (1.6) 0.507
Frequency of total analgesics 0.8 ± 1.4 0.9 ± 1.6 0.404
Postoperative hospital stay (days) 4.4 ± 2.5 4.1 ± 2.4 0.098
Postoperative complications 0.837
Wound infection 3 (1.1) 6 (1.2)
Pneumonia 0 (0.0) 4 (0.8)
Intra-abdominal hemorrhage 3 (1.1) 2 (0.4)
Major bile leakage 4 (1.1) 2 (0.4)
Pleural effusion 0 (0.0) 1 (0.2)
Voiding difﬁculty 0 (0.0) 1 (0.2)
Pneumothorax 0 (0.0) 1 (0.2)
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operative time of 110 min was the 90th percentile of all operation
times. We then stratiﬁed the 2-port LC operations according to the
operation time of 110 min: control operations (operation
time < 110 min; n ¼ 449) and the prolonged operations (110 min;
n ¼ 54). Univariate and multivariate analyses were conducted to
identify the factors associated with prolonged operations (Table 4).
Univariate analysis revealed signiﬁcant associations between pro-
longed operative time and male sex (odds ratio [OR] 1.855,
p ¼ 0.043), presence of cholecystitis (OR 2.385, p ¼ 0.011), and
admission through the emergency department (OR 2.941,
p < 0.001). Multivariate analysis identiﬁed presence of cholecystitis
(OR 2.412, 95% CI 1.246e4.668, p ¼ 0.009) and admission throughTable 3
Comparison between patients who resulted in open conversion or addition of
port(s) and the patients who did not during 2-port cholecystectomy.
Patients with
open conversion
or addition of
port(s) (n ¼ 17)
Control patients
(n ¼ 486)
p-value
Age, years 56.4 ± 18.2 55.9 ± 15.5 0.717
Sex ratio (male/female), No. (%) 11/6 (64.7/35.3) 228/258 (46.9/53.1) 0.216
Body-mass index 24.9 ± 3.6 24.3 ± 3.5 0.585
Previous abdominal surgery,
No. (%)
6 (35.3) 123 (25.3) 0.397
Serum leukocyte count 8587 ± 3737 8775 ± 4188 0.608
Admission route 0.626
Emergency department 8 (47.1) 200 (41.2)
Outpatient clinic 9 (52.9) 286 (58.8)
Presence of cholecystitis 1.000
No 6 (35.3) 184 (37.9)
Yes 11 (64.7) 302 (62.1)
Content in the gallbladder 0.300
No 1 (5.9) 48 (9.9)
Stone(s) or sludge 16 (94.1) 394 (81.1)
Polyp(s) 0 (0.0) 31 (6.4)
Stone(s) þ polyp 0 (0.0) 13 (2.7)
Operative time (min) 142.9 ± 66.2 72 ± 30.3 <0.001
Insertion of a drain 0.059
- No 8 (47.1) 341 (70.2)
- Yes 9 (52.9) 145 (29.8)
Frequency of total analgesics 1.41 ± 1.6 0.84 ± 1.6 0.144
Postoperative hospital stay
(days)
3.9 ± 2.5 4.1 ± 2.4 0.766the emergency department (OR 2.132, 95% CI 1.135e4.004,
p ¼ 0.019) as independent factors associated with prolonged
operative times.4. Discussion
In this comparative study, 2-port LC and 4-port LC had similar
operative times, open conversion rates, total analgesic re-
quirements, lengths of postoperative hospital stay, and the in-
cidences of complications, suggesting no difference in the
feasibility and surgical outcomes. Two-port LC could maintain the
critical view of safety throughout the procedure. It also enables the
operator to perform cholecystectomy using bimanual manipulation
with stable inter-instrumental angle.
Since the ﬁrst LC in 1985 [20], LC raised concern about the risk of
bile duct injury despite its advantages over open cholecystectomy
with respect to cosmesis, postoperative pain, length of post-
operative hospital stay, and return to normal activity. Not until
1992, a consensus development conference entitled ‘‘Gallstones
and Laparoscopic Cholecystectomy’’ organized by the National In-
stitutes of Health approved LC as a safe and effective treatment for
patients with symptomatic cholelithiasis [15]. Subsequently, large-
scale studies reafﬁrmed LC as the new gold standard for benign
gallbladder diseases [14,16].
Thereafter, 4-port LC has been a cornerstone for the treatment of
benign gallbladder diseases. Under these circumstances, the recent
attempt of single-port LC has been in the spotlight. It has the
obvious advantage of leaving nearly scarless wound. However, its
safety has not been proven yet. It is difﬁcult to provide or even
maintain the critical view of safety during single-port LC [9,11,13].
As a result, there seems to be an increase in the rate of bile duct
injuries during single-port LC when compared with historic rates
during 4-port LC [11]. Furthermore, there were no consistent ben-
eﬁts besides cosmesis with respect to postoperative pain, length of
hospital stay, postoperative complications, and return to normal
activity. Actually, in a randomized controlled trial comparing
single-port LC and 4-port LC, it was concluded that single-port LC
required longer operation time and induced more complications
than 4-port LC without signiﬁcant beneﬁts in patient satisfaction,
postoperative pain and quality of life [9].
Table 4
Factors associated with prolonged 2-port operative time (>90th percentile).
Covariate Univariate Multivariate
Odds ratio 95% CI p-value Odds ratio 95% CI p-value
Age, years 0.381
<60 yrs 1
60 yrs 1.306 0.738e2.309
Sex 0.043 0.237
Women 1 1
Men 1.855 0.303e0.961 1.441 0.787e2.638
Body-mass index 0.877
<25 1
25 0.930 0.504e1.718
Presence of cholecystitis 0.011 0.009
No 1 1
Yes 2.385 1.220e4.662 2.412 1.246e4.668
Leukocyte count 0.059 0.407
<10,000 1 1
10,000 1.766 0.985e3.165 1.296 0.7.3e2.389
Presence of symptom 0.497
No 1
Yes 0.811 0.431e1.526
ER visit <0.001 0.019
No 1 1
Yes 2.941 0.189e0.614 2.132 1.135e4.004
Abbreviations: CI, conﬁdent interval; ER, emergency room.
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can be an acceptable alternative to 4-port LC. To achieve this pur-
pose, we ﬁrst focused on showing that 2-port LC had similar to, at
least not inferior to, 4-port LC in terms of surgical outcomes. Next,
considering patient's need for life quality, our 2-port LC should have
the cosmetic beneﬁt over 4-port LC. In a study, 100 patients with
suspected gallbladder diseases were given a questionnaire that
described the technique, the complication rates, and beneﬁts of LC
and natural oriﬁce transluminal endoscopic surgery (NOTES) [21].
They were then asked to select their preferred operation. Of them,
78% of patients preferred NOTES, most commonly because of a lack
of external pain (99%) and scarring (89%). This study reﬂects that
patients desire for a better quality of life and cosmesis when their
safety is secured. In our 2-port LC, the umbilical wound is almost as
same as that of 4-port LC because we made a vertical, deep-lying
incision which was usually hidden nicely within umbilicus.
Therefore, we think that our 2-port LC provides the deﬁnite beneﬁt
of cosmesis.
Bile duct injury is a serious complication which threatens the
patient's safety. To minimize it, complete exposure and dissection
of 'the critical view of safety' is strongly recommended before
clipping or dividing the cystic structures [12]. The critical view is
best ensured by using 3 instruments, which enables both attain-
ment of sufﬁcient operative vision and bimanual manipulation. Our
2-port LC provided the critical view of safety conveniently. We did
not experience any incidence of bile duct injury in both groups. Our
2-port LC is an application of single-port LC, different from previ-
ously reported 2-port LCs [22e25].
Though comparable open conversion rates, 2-port LC group
experienced higher rate of addition of another port(s). Most cases
of the addition of another port(s) took place in earlier period,
suggesting improvement over time. Two-port LC leaves compara-
tively larger umbilical wound than 4-port LC. We meticulously
repaired the incision to prevent umbilical hernia; indeed, no cases
of umbilical hernia arose in both groups during follow-up. More
recently, we attempted to reduce the size of the umbilical incision
by replacing the 10-mm with a 5-mm laparoscope. Our follow-up
duration of 2-port LC was relatively short (34 ± 10.9 months),
and the patient population had low BMI (24.4 ± 3.6). Therefore, wethink the risk of umbilical hernia can be increased in higher BMI
patients. Further study is required to determine the effect of 2-port
LC on the development of umbilical hernia.
When we ﬁrst utilized homemade glove port, the total cost of
operative materials wasmore expensive in 2-port LC than 4-port LC
($517 vs. $375) in Korea. Thereafter, we utilized a commercially
ready-made glove port, and the cost of 2-port LC was lowered
($334). Therefore, the selection of 2-port LC can be a reasonable
choice with respect to the medical expenses ($334 vs. $375).
We acknowledge that this study has several limitations. As a
retrospective review of prospectively collected data, these results
should be conﬁrmed by prospective trials. In addition, these two
groups seemed to be not completely balanced; four-port LC group
included more patients with advanced histology (i.e. acalculous
cholecystitis), admission from emergency department, and intra-
operative drain insertion. Furthermore, the timeline of procedures
was suboptimal in that the 4-port procedures preceded the 2-port
procedures at our institution, possibly introducing bias based on
the surgeon's proﬁciency. Lastly, therewas a difference in follow-up
period between the two groups; 4-port LC group had longer follow-
up period. Therefore, the long-term complications, such as umbil-
ical hernia, could not be evenly compared.
In conclusion, our 2-port LC successfully reduced port numbers
compared to 4-port LC while maintaining equivalent surgical out-
comes in terms of operative time, open conversion rate, incidence
of complications, requirement of total analgesics, and length of
postoperative hospital stay. Therefore, we think 2-port LC satisﬁes
both safety and feasibility while improving cosmetic effect. Based
on the aforementioned ﬁndings, we think that 2-port LC can be an
acceptable alternative to 4-port LC in benign gallbladder diseases.Ethical approval
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